Modulation of polymorphonuclear leukocyte apoptosis in the critically ill by removal of cytokines with continuous hemodiafiltration.
Delay of polymorphonuclear leukocyte (PMN) apoptosis caused by hypercytokinemia is considered to be a potential cause of tissue damage and resultant organ failure. We evaluated whether continuous hemodiafiltration using a polymethylmethacrylate membrane hemofilter (PMMA-CHDF), which can remove cytokines in the circulating blood, can modulate apoptosis in peripheral blood neutrophils and thereby reduce tissue damage and organ dysfunction in 25 critically ill patients. Following the completion of a 3-day PMMA-CHDF session, serum cytokine levels were significantly decreased and the percentage of apoptotic PMNs was significantly increased. A significant correlation was observed between the PMMA-CHDF-induced increase in the percentage of apoptotic PMNs and the degree of decrease in the serum interleukin-6 level. A significant correlation was also found between the increase in the percentage of apoptotic PMNs and improvement in sequential organ failure assessment score following PMMA-CHDF. These results suggest that PMMA-CHDF in critically ill patients with hypercytokinemia and concomitant delay in apoptosis of PMNs can alleviate the delay of PMN apoptosis through the removal of serum cytokines and thus may result in avoidance of organ dysfunction.